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(54) METHOD AND APPARATUS FOR TRAINING ITEM CODING MODEL

(57) Disclosed in the embodiments of the present in-
vention are a method and an apparatus for training an
item coding model. The method comprises: acquiring an
initial item coding model and a training sample set; using
sample user information of training samples in the train-
ing sample set as the input for the initial item coding model
to obtain the probability of sample item coding informa-
tion corresponding to the inputted sample user informa-
tion; adjusting the structural parameters of the initial item
coding model to train an item coding model, the item cod-
ing model being used for characterising the correspond-
ence between inputted sample user information and
sample item coding information and the correspondence
between sample item information and sample item cod-
ing information. The present embodiment can use the
trained item coding model to implement item recommen-
dation and can use the item coding information as an
index to increase retrieval efficiency.
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Description

Cross Reference to Related Applications

[0001] The present application is proposed based on
and claims priority to Chinese Patent Application No.
202010613628.4, filed on June 30, 2020 and entitled
"METHOD AND APPARATUS FOR TRAINING ITEM
CODING MODEL", the entire contents of which are in-
corporated herein by reference.

Field

[0002] Embodiments of the present application relate
to the technical field of computers, in particular to a meth-
od and apparatus for training an item coding model.

Background

[0003] With the development of Internet technologies,
various search systems have also been used more and
more widely. In a search technology, the quality of recall
information often has an important impact on ranking re-
sults of recommendation systems.
[0004] Existing recall models mainly include point mul-
tiplication models of a "double tower structure" based on
an FBT (Full Binary Tree) algorithm, and an HNSW (Hi-
erarchical Navigable Small World graphs) algorithm, and
deep tree structure models based on a TDM (Tree-based
Deep Match) algorithm and a JTM (Joint Optimization of
Tree-based Index and Deep Model) algorithm.

Summary

[0005] Embodiments of the present application pro-
pose a method and apparatus for training an item coding
model.
[0006] In a first aspect, an embodiment of the applica-
tion provides a method for training an item coding model,
the method comprises: obtaining a training sample set,
wherein a training sample in the training sample set com-
prises sample user information, sample item information
corresponding to the sample user information, and sam-
ple item coding information corresponding to the corre-
sponding sample item information; obtaining an initial
item coding model; using the sample user information of
the training sample in the training sample set as input
into the initial item coding model to obtain a probability
of the sample item coding information corresponding to
the input sample user information; and adjusting a struc-
tural parameter of the initial item coding model on the
basis of maximizing the obtained probability of the sam-
ple item coding information corresponding to the input
sample user information, so as to obtain the item coding
model by training, wherein the item coding model is used
to represent a correspondence relationship between the
input sample user information and the sample item cod-
ing information as well as a correspondence relationship

between the sample item information and the sample
item coding information.
[0007] In some embodiments, obtaining the training
sample set comprises: obtaining an initial training sample
set, wherein an initial training sample in the initial training
sample set comprises the sample user information and
the sample item information corresponding to the sample
user information; randomly generating the sample item
coding information corresponding to the initial training
sample in the initial training sample set; and combining
the initial training sample and the randomly generated
sample item coding information into the training sample
in the training sample set.
[0008] In some embodiments, the method further com-
prises: determining a relevance degree between each
piece of sample item information and each piece of item
coding information output by the initial item coding model
in a process of adjusting the structural parameter of the
initial item coding model, wherein the relevance degree
is determined based on a probability of at least one piece
of item coding information obtained from the input sample
user information corresponding to the sample item infor-
mation through the initial item coding model; and adjust-
ing the correspondence relationship between the sample
item information and the sample item coding information
based on the determined relevance degree.
[0009] In some embodiments, determining the rele-
vance degree between each piece of sample item infor-
mation and each piece of item coding information output
by the initial item coding model in the process of adjusting
the structural parameter of the initial item coding model
comprises: determining probabilities between the sam-
ple item information in each batch of training samples
and the corresponding item coding information sequen-
tially according to a time order as sub-relevance degrees;
and integrating the determined sub-relevance degrees
to generate the relevance degree between each piece
of sample item information and each piece of item coding
information, wherein a proportion of the sub-relevance
degrees to the relevance degree is consistent with a prox-
imity degree of a training moment to a current moment.
[0010] In some embodiments, adjusting the corre-
spondence relationship between the sample item infor-
mation and the sample item coding information based on
the determined relevance degree comprises: adjusting
the correspondence relationship between the sample
item information and the sample item coding information
according to a distribution consistent with the determined
relevance degree and based on a preset penalty function,
wherein the penalty function is in positive correlation with
a number of sample items corresponding to the item cod-
ing information.
[0011] In some embodiments, the sample item infor-
mation corresponds to a priority, and adjusting the cor-
respondence relationship between the sample item in-
formation and the sample item coding information ac-
cording to the distribution consistent with the determined
relevance degree and based on the preset penalty func-
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tion comprises: selecting, in response to determining that
a number corresponding to the same piece of item coding
information is larger than a preset threshold, sample item
information of a target number from the sample item in-
formation corresponding to the same piece of item coding
information according to the corresponding priority; and
re-generating a sample item coding information corre-
sponding to the selected sample item information of the
target number according to the determined relevance de-
gree.
[0012] In some embodiments, a coding space corre-
sponding to the sample item coding information compris-
es layers of a first number, each layer in the layers of the
first number comprises dimensions of a second number,
and the first number is smaller than the second number.
[0013] In some embodiments, using the sample user
information of the training sample in the training sample
set as the input into the initial item coding model to obtain
the probability of the sample item coding information cor-
responding to the input sample user information compris-
es: inputting the sample user information of the training
sample in the training sample set into the initial item cod-
ing model to obtain a probability distribution of at least
one piece of item coding information corresponding to
the input sample user information, wherein the at least
one piece of item coding information comprises the sam-
ple item coding information corresponding to the input
sample user information, a probability in the probability
distribution is obtained based on a sub-probability output
by each layer in the coding space, and the sub-probability
is obtained based on the sample user information and a
feature vector output by a previous layer.
[0014] In a second aspect, an embodiment of the ap-
plication provides a method for generating recalled item
information, comprising: obtaining user information; in-
putting the user information into a pre-trained item coding
model to obtain item coding information corresponding
to the user information, wherein the item coding model
is obtained by training through the method described in
any one implementation in the first aspect; and inputting
the item coding information and the user information into
a pre-trained vector model to obtain the recalled item
information corresponding to the user information.
[0015] In some embodiments, the item coding model
and the vector model are trained together based on a
feature vector corresponding to the item coding informa-
tion.
[0016] In a third aspect, an embodiment of the appli-
cation provides an apparatus for training an item coding
model, comprising: a sample obtaining unit configured
to obtain a training sample set, wherein a training sample
in the training sample set comprises sample user infor-
mation, sample item information corresponding to the
sample user information, and sample item coding infor-
mation corresponding to the corresponding sample item
information; a model obtaining unit configured to obtain
an initial item coding model; a generating unit configured
to use the sample user information of the training sample

in the training sample set as input into the initial item
coding model to obtain a probability of the sample item
coding information corresponding to the input sample us-
er information; and a training unit configured to adjust a
structural parameter of the initial item coding model on
the basis of maximizing the obtained probability of the
sample item coding information corresponding to the in-
put sample user information, so as to obtain the item
coding model by training, wherein the item coding model
is used to represent a correspondence relationship be-
tween the input sample user information and the sample
item coding information as well as a correspondence re-
lationship between the sample item information and the
sample item coding information.
[0017] In some embodiments, the sample obtaining
unit comprises: an obtaining module configured to obtain
an initial training sample set, wherein an initial training
sample in the initial training sample set comprises the
sample user information and the sample item information
corresponding to the sample user information; a first gen-
erating module configured to randomly generate the
sample item coding information corresponding to the in-
itial training sample in the initial training sample set; and
a combining module configured to combine the initial
training sample and the randomly generated sample item
coding information into the training sample in the training
sample set.
[0018] In some embodiments, the apparatus further
comprises: a determining unit configured to determine a
relevance degree between each piece of sample item
information and each piece of item coding information
output by the initial item coding model in a process of
adjusting the structural parameter of the initial item cod-
ing model, wherein the relevance degree is determined
based on a probability of at least one piece of item coding
information obtained from the input sample user informa-
tion corresponding to the sample item information
through the initial item coding model; and a adjusting unit
configured to adjust the correspondence relationship be-
tween the sample item information and the sample item
coding information based on the determined relevance
degree.
[0019] In some embodiments, the determining unit
comprises: a determining module configured to deter-
mine the relevance degree between each piece of sam-
ple item information and each piece of item coding infor-
mation output by the initial item coding model in the proc-
ess of adjusting the structural parameter of the initial item
coding model comprises: determining probabilities be-
tween the sample item information in each batch of train-
ing samples and the corresponding item coding informa-
tion sequentially according to a time order as sub-rele-
vance degrees; and an integrating module configured to
integrate the determined sub-relevance degrees to gen-
erate the relevance degree between each piece of sam-
ple item information and each piece of item coding infor-
mation, wherein a proportion of the sub-relevance de-
grees to the relevance degree is consistent with a prox-
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imity degree of a training moment to a current moment.
[0020] In some embodiments, the adjusting unit further
configured to adjust the correspondence relationship be-
tween the sample item information and the sample item
coding information based on the determined relevance
degree comprises: adjusting the correspondence rela-
tionship between the sample item information and the
sample item coding information according to a distribu-
tion consistent with the determined relevance degree and
based on a preset penalty function, wherein the penalty
function is in positive correlation with a number of sample
items corresponding to the item coding information.
[0021] In some embodiments, the sample item infor-
mation corresponds to a priority, and the adjusting unit
comprises: selecting module configured to select, in re-
sponse to determining that a number corresponding to
the same piece of item coding information is larger than
a preset threshold, sample item information of a target
number from the sample item information corresponding
to the same piece of item coding information according
to the corresponding priority; and re-generating sample
item coding information corresponding to the selected
sample item information of the target number according
to the determined relevance degree.
[0022] In some embodiments, a coding space corre-
sponding to the sample item coding information compris-
es layers of a first number, each layer in the layers of the
first number comprises dimensions of a second number,
and the first number is smaller than the second number.
[0023] In some embodiments, the generating unit fur-
ther configured to use the sample user information of the
training sample in the training sample set as the input
into the initial item coding model to obtain the probability
of the sample item coding information corresponding to
the input sample user information comprises: inputting
the sample user information of the training sample in the
training sample set into the initial item coding model to
obtain a probability distribution of at least one piece of
item coding information corresponding to the input sam-
ple user information, wherein the at least one piece of
item coding information comprises the sample item cod-
ing information corresponding to the input sample user
information, a probability in the probability distribution is
obtained based on a sub-probability output by each layer
in the coding space, and the sub-probability is obtained
based on the sample user information and a feature vec-
tor output by a previous layer.
[0024] In a fourth aspect, an embodiment of the appli-
cation provides an apparatus for generating recalled item
information, comprising: an information obtaining unit
configured to obtain user information; a coding unit con-
figured to input the user information into a pre-trained
item coding model to obtain item coding information cor-
responding to the user information, wherein the item cod-
ing model is obtained by training through the method de-
scribed in any one implementation in the first aspect; and
a recall unit configured to input the item coding informa-
tion and the user information into a pre-trained vector

model to obtain the recalled item information correspond-
ing to the user information.
[0025] In some embodiments, the item coding model
and the vector model are trained together based on a
feature vector corresponding to the item coding informa-
tion.
[0026] In a fifth aspect, an embodiment of the applica-
tion provides a server, comprising: one or more proces-
sors; and a storage apparatus, storing one or more pro-
grams therein; when the one or more programs are ex-
ecuted by the one or more processors, cause the one or
more processors to implement the method described in
any one implementation in the first aspect.
[0027] In a fifth aspect, an embodiment of the applica-
tion provides a computer-readable storage medium, stor-
ing a computer program therein, wherein the program,
when being executed by a processor, causes the proc-
essor to implement the method described in any one im-
plementation in the first aspect.
[0028] According to the method and apparatus for
training the item coding model provided by the embodi-
ments of the present application, first, an initial item cod-
ing model and a training sample set are obtained, a train-
ing sample in the training sample set including sample
user information, sample item information corresponding
to the sample user information, and sample item coding
information corresponding to the corresponding sample
item information. Then, the sample user information of
the training sample in the training sample set is used as
input into the initial item coding model to obtain a prob-
ability of the sample item coding information correspond-
ing to the input sample user information. Afterwards, a
structural parameter of the initial item coding model is
adjusted on the basis of maximizing the obtained prob-
ability of the sample item coding information correspond-
ing to the input sample user information, so as to obtain
the item coding model by training. The item coding model
is used to represent a correspondence relationship be-
tween the input sample user information and the sample
item coding information as well as a correspondence re-
lationship between the sample item information and the
sample item coding information. Therefore, item recom-
mendation may be realized by using the trained item cod-
ing model, and the item coding information may be used
as indexes to improve the retrieval efficiency.

Brief Description of the Drawings

[0029] Other features, objectives and advantages of
the present application will become more apparent by
reading detailed description of non-limiting embodiments
made with reference to the following drawings:

Fig. 1 is a diagram of an exemplary system architec-
ture to which an embodiment of the present applica-
tion may be applied;
Fig. 2a is a flow chart of an embodiment of a method
for training an item coding model according to the
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present application;
Fig. 2b is a schematic diagram of a coding space
corresponding to sample item coding information in
an embodiment of a method for training an item cod-
ing model according to the present application;
Fig. 2c is a schematic flow diagram of determining
a probability distribution in an embodiment of a meth-
od for training an item coding model according to the
present application;
Fig. 3 is a schematic diagram of an application scene
of a method for training an item coding model ac-
cording to an embodiment of the present application;
Fig. 4 is a flow chart of an embodiment of a method
for generating recalled item information according to
the present application;
Fig. 5 is a schematic structural diagram of an em-
bodiment of an apparatus for training an item coding
model according to the present application;
Fig. 6 is a schematic structural diagram of an em-
bodiment of an apparatus for generating recalled
item information according to the present applica-
tion; and
Fig. 7 is a schematic structural diagram of an elec-
tronic device suitable for implementing an embodi-
ment of the present application.

Detailed Description of the Embodiments

[0030] The present application will be further described
in detail below with reference to the accompanying draw-
ings and embodiments. It should be understood that the
specific embodiments described herein are only used to
explain the related application, but not to limit the appli-
cation. In addition, it should be noted that, for the con-
venience of description, only the parts related to the re-
lated application are shown in the drawings.
[0031] It should be noted that the embodiments in the
present application and the features of the embodiments
may be combined with each other in the case of no con-
flict. The present application will be described in detail
below with reference to the accompanying drawings and
in conjunction with the embodiments.
[0032] FIG. 1 shows an exemplary architecture 100 to
which the method for training an item encoding model or
apparatus for training an item encoding model of the
present application may be applied.
[0033] As shown in FIG. 1, the system architecture 100
may include terminal devices 101, 102, 103, networks
104, 106 and servers 105, 107. The networks 104, 106
are used to provide a medium of communication links
between the terminal devices 101, 102, 103 and the serv-
er 105, and between the server 105 and the server 107,
respectively. The networks 104, 106 may include various
connection types, such as wired, wireless communica-
tion links, or fiber optic cables, among others.
[0034] The terminal devices 101, 102, and 103 interact
with the server 105 through the network 104 to receive
or send messages and the like. Various communication

client applications may be installed on the terminal de-
vices 101, 102 and 103, such as web browser applica-
tions, shopping applications, search applications, instant
messaging tools, email clients, social platform software,
reading applications, and the like.
[0035] The terminal devices 101, 102, and 103 may be
hardware or software. When the terminal devices 101,
102, and 103 are hardware, they can be various elec-
tronic devices that have a display screen and support
search, including but not limited to smart phones, tablet
computers, e-book readers, laptop computers and desk-
top computers, etc. Wait. When the terminal devices 101,
102, and 103 are software, they can be installed in the
electronic devices listed above. They may be implement-
ed as multiple software or software modules (eg, soft-
ware or software modules for providing distributed serv-
ices), or may be implemented as a single software or
software module. There is no specific limitation here.
[0036] The server 105 may be a server that provides
various services, for example, a background server that
provides support for web pages displayed on the terminal
devices 101, 102, and 103. Server 107 may be a server
for training an item encoding model. The background
server 105 can obtain the trained item encoding model
from the server 107. Then the acquired item coding model
is used to analyze the user information received from the
terminal device, and processing results (eg articles or
product information matched with the user information)
are generated to feed back to the terminal device.
[0037] It should be noted that the above-mentioned
server 105 can also be used to train the item coding mod-
el, so that the above-mentioned trained item coding mod-
el can also be directly stored locally on the server 105,
and the server 105 can directly extract the locally stored
item coding model, at this point, the network 106 and the
server 107 may not exist.
[0038] It should be noted that the server may be hard-
ware or software. When the server is hardware, it can be
implemented as a distributed server cluster composed
of multiple servers, or can be implemented as a single
server. When the server is software, it may be imple-
mented as multiple software or software modules (for
example, software or software modules for providing dis-
tributed services), or may be implemented as a single
software or software module. There is no specific limita-
tion here.
[0039] It should be noted that the method for training
the item coding model provided by the embodiments of
the present application is generally executed by the serv-
er 105 or 107, and accordingly, the apparatus for training
the item coding model is generally provided in the server
105 or 107.
[0040] It should be understood that the numbers of ter-
minal devices, networks and servers in FIG. 1 are merely
illustrative. There can be any number of terminal devices,
networks and servers according to implementation
needs.
[0041] Further referring to Fig. 2, a flow chart 200 of
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an embodiment of a method for training an item coding
model according to the present application is illustrated.
The method for training the item coding model includes
the following steps:
Step 201, a training sample set is obtained.
[0042] In the present embodiment, an execution body
(for example, a server 105 shown in Fig. 1) of the method
for training the item coding model may obtain the training
sample set in a manner of wired connection or a manner
of wireless connection. A training sample in the above
training sample set may include sample user information,
sample item information corresponding to the sample us-
er information, and sample item coding information cor-
responding to the corresponding sample item informa-
tion. The above item coding information may be used to
represent a category to which an item belongs. The item
coding information may include various forms, such as
numbers, letters or a character string composed of them,
which is not limited here.
[0043] As an example, the above sample user infor-
mation may include information related to a user obtained
by a recommendation system, such as a user name, a
user label, etc. The above sample item information cor-
responding to the sample user information may, for ex-
ample, include information of actual click of the user cor-
responding to the sample user information, and may also
include information that best matches the sample user
information determined according to a preset recommen-
dation algorithm, which is not limited here. The above
sample item coding information corresponding to the cor-
responding sample item information may be determined
according to a preset coding space. For example, the
coding space is 1-1000. Then, the sample item coding
information corresponding to the corresponding sample
item information may be any numerical value in 1-1000.
[0044] It should be noted that, a correspondence rela-
tionship between the above sample item information and
the sample item coding information may be one-to-one,
and may also be at least one of many-to-one or one-to-
many. It can be understood that, in practical application,
one item may belong to different categories viewed from
different classification angles. For example, "chocolate"
may belong to "foods", and may also belong to "gifts".
For another example, an article on "universities" may be-
long to "education", and may also belong to "youth". In
addition, due to limitation of the coding space and a long
tail phenomenon of item classification, a manner of one
piece of sample item coding information corresponding
to a plurality of pieces of sample item information may
increase the representation efficiency.
[0045] In some optional implementations of the em-
bodiment, the above execution body may also obtain the
training sample set through the following steps:
First step, an initial training sample set is obtained.
[0046] In these implementations, an initial training
sample in the above initial training sample set may in-
clude sample user information and sample item informa-
tion corresponding to the sample user information. The

sample user information and the sample item information
may be the same as described before.
[0047] Second step, sample item coding information
corresponding to the initial training sample in the initial
training sample set is generated randomly.
[0048] In these implementations, the above execution
body may randomly allocate initial training samples in
the initial training sample set to the coding space corre-
sponding to the sample item coding information, so as
to generate the sample item coding information corre-
sponding to each initial training sample.
[0049] Third step, the initial training sample and the
randomly generated sample item coding information are
combined into the training sample in the training sample
set.
[0050] Based on the above optional implementations,
the above execution body may make full use of the coding
space as much as possible through random allocation,
so as to avoid the situation that certain sample item codes
correspond to much sample item information, so the re-
trieval efficiency is improved in a manner of zoning the
sample item coding information.
[0051] In some optional implementations of the em-
bodiment, the coding space (as shown in Fig. 2b) corre-
sponding to the above sample item coding information
may include layers of a first number (such as d as shown
in Fig. 2b). Each layer in the layers of the first number
may include dimensions of a second number (such as k
as shown in Fig. 2b). The above first number is normally
smaller than the above second number. As an example,
the first number may be 3, and the second number may
be 1000. Therefore, the above coding space may include
10003 codes. The sample item coding information may,
for example, be (36,27,20) or (18,27,35). The sample
item coding information may be used to represent a lo-
cation being arranged in the coding space, for example,
the 36th dimension of a first layer, the 27th dimension of
a second layer and the 20th dimension of a third layer,
as well as the 18th dimension of the first layer, the 27th

dimension of the second layer and the 35th dimension of
the third layer. Specifically, the 27th dimension of the sec-
ond layer may be considered as a "shared" node of the
above two pieces of sample item coding information.
[0052] Based on the above optional implementations,
the item coding information is represented concretely by
constructing the coding space represented by the layers
and the dimensions. Moreover, compared with cluster
centers in an existing clustering technology, relevance
between item coding information may also be established
through the "shared" nodes.
[0053] Step 202, an initial item coding model is ob-
tained.
[0054] In the present embodiment, the above execu-
tion body may obtain the initial item coding model in a
manner of wired connection or a manner of wireless con-
nection. The above initial item coding model may include
various artificial neural network (ANN) structures used
for classification.
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[0055] In the present embodiment, the above execu-
tion body may obtain a pre-stored initial item coding mod-
el from the local, and may also obtain the initial item cod-
ing model from an electronic device in communication
connection thereto, which is not limited here.
[0056] Step 203, the sample user information of the
training sample in the training sample set is used as input
into the initial item coding model to obtain a probability
of the sample item coding information corresponding to
the input sample user information.
[0057] In the present embodiment, the above execu-
tion body may use the sample user information of the
training sample in the training sample set as the input
into the initial item coding model to obtain the probability
of the sample item coding information corresponding to
the input sample user information. Typically, the above
initial item coding model may output a probability distri-
bution of at least one piece of item coding information
corresponding to the input sample user information. The
above at least one piece of item coding information may
typically include sample item coding information corre-
sponding to the input sample user information. The item
coding information is a category classified in a classifi-
cation model. The execution body may obtain the prob-
ability of the sample item coding information correspond-
ing to the input sample user information from the obtained
at least one piece of item coding information.
[0058] In some optional implementations of the em-
bodiment, based on the layers and dimensions included
in the coding space corresponding to the sample item
coding information, the execution body may also input
the sample user information of the training sample in the
training sample set into the above initial item coding mod-
el, so as to obtain the probability distribution of the at
least one piece of item coding information corresponding
to the input sample user information. The above at least
one piece of item coding information typically includes
the sample item coding information corresponding to the
input sample user information. The probability in the
above probability distribution may be obtained based on
a sub-probability output by each layer of the coding
space. The sub-probability may be obtained based on
the sample user information and a feature vector output
by a previous layer.
[0059] As an example, referring to Fig. 2c, by using the
initial item coding model, the execution body may deter-
mine a probability distribution corresponding to each di-
mension in the first layer according to the sample user
information, and then may use a probability correspond-
ing to a dimension consistent with a dimension (for ex-
ample, 36) in the first layer in the sample item coding
information as a first sub-probability. Afterwards, the ex-
ecution body may determine a probability distribution cor-
responding to each dimension in the second layer ac-
cording to the sample user information and a feature vec-
tor for generating a probability distribution corresponding
to each dimension. Then, the execution body may use a
probability corresponding to a dimension consistent with

a dimension (for example, 27) in the second layer in the
sample item coding information as a second sub-proba-
bility. Next, the execution body may determine a proba-
bility distribution corresponding to each dimension in the
third layer according to the sample user information and
feature vectors for generating the first sub-probability and
the second sub-probability, and then the execution body
may use a probability corresponding to a dimension con-
sistent with a dimension (for example, 20) in the third
layer in the sample item coding information as a third
sub-probability. Finally, the execution body may deter-
mine an integration result (for example, a continued prod-
uct) of the first sub-probability, the second sub-probability
and the third sub-probability as the probability of the sam-
ple item coding information corresponding to the input
sample user information. According to the probability dis-
tributions output by the layers, and by using the same
manner as the aforesaid method for generating the prob-
ability of the sample item coding information, the execu-
tion body may generate the probability distribution of the
at least one piece of item coding information correspond-
ing to the input sample user information.
[0060] Based on the above optional implementations,
the execution body may make full use of information
transmission between layers in the coding space, so that
the model learns the relevance between the generated
item coding information, the coding effect is improved,
and a technical foundation is provided for high-efficiency
retrieval. In the meantime, the cost of manual classifica-
tion is significantly lowered and the efficiency is im-
proved.
[0061] Step 204, a structural parameter of the initial
item coding model is adjusted on the basis of maximizing
the obtained probability of the sample item coding infor-
mation corresponding to the input sample user informa-
tion, so as to obtain the item coding model by training.
[0062] In the embodiment, on the basis of maximizing
the obtained probability of the sample item coding infor-
mation corresponding to the input sample user informa-
tion, the execution body may adjust the structural param-
eter of the initial item coding model in various manners,
so as to obtain the item coding model by training. The
item coding model may be used to represent a corre-
spondence relationship between the input sample user
information and the sample item coding information as
well as a correspondence relationship between the sam-
ple item information and the sample item coding infor-
mation. As an example, the execution body may adjust
the structural parameter of the initial item coding model
according to a trained loss function. The loss function
may, for example, include a negative logarithm of the
probability of the sample item coding information corre-
sponding to the input sample user information, so the
execution body may adjust the structural parameter of
the initial item coding model through various suitable ma-
chine learning algorithms to maximize the obtained prob-
ability of the sample item coding information correspond-
ing to the input sample user information.
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[0063] In some optional implementations of the em-
bodiment, the execution body may further continue to
execute the following steps:
[0064] First step, a relevance degree between each
piece of sample item information and each piece of item
coding information output by the initial item coding model
is determined in a process of adjusting the structural pa-
rameter of the initial item coding model.
[0065] In these implementations, the relevance degree
may be determined based on a probability of at least one
piece of item coding information obtained from the input
sample user information corresponding to the sample
item information through the initial item coding model. As
an example, for each training sample (for example, a
training sample A, a training sample B and a training sam-
ple C) in each batch of training samples in the training
sample set, the execution body may obtain the probability
of the at least one piece of item coding information cor-
responding to the sample user information of each train-
ing sample output by the initial item coding model. The
training sample A may include sample user information
x1 and sample item information y1. The training sample
B may include sample user information x2 and sample
item information y2. The training sample C may include
sample user information x3 and sample item information
y3. For example, a probability of item coding information
corresponding to the training sample A being 009, 015
and 108 may be 0.7, 0.2 and 0.1 respectively. A proba-
bility of item coding information corresponding to the
training sample B being 009, 015 and 108 may be 0.3,
0.1 and 0.6 respectively. A probability of item coding in-
formation corresponding to the training sample C being
009, 015 and 108 may be 0.8, 0.1 and 0.1 respectively.
According to the obtained probability of the at least one
piece of item coding information corresponding to the
sample user information in each training sample, the ex-
ecution body may determine the relevance degree be-
tween each piece of sample item information and each
piece of item coding information in various manners, for
example, taking a maximum value, a minimum value, an
average value, etc. As an example, the execution body
may determine the relevance degrees between the sam-
ple item information y1 and the item coding information
being 009, 015 and 108 to be 0.75, 0.15 and 0.1 respec-
tively, and may determine the relevance degrees be-
tween the sample item information y2 and the item coding
information being 009, 015 and 108 to be 0.3, 0.1 and
0.6 respectively.
[0066] It can be understood that a plurality of batches
of training samples are usually used in the process of
adjusting the structural parameter of the initial item cod-
ing model, so the execution body may determine the rel-
evance degree between each piece of sample item in-
formation and each piece of item coding information ac-
cording to the obtained probability of the at least one
piece of item coding information corresponding to each
batch of training samples.
[0067] Optionally, the execution body may determine

the relevance degree between each piece of sample item
information and each piece of item coding information
according to the following steps:
S1, probabilities between sample item information in
each batch of training samples and corresponding item
coding information are sequentially determined accord-
ing to a time order as sub-relevance degrees.
[0068] In these implementations, the execution body
may sequentially determine the probabilities between
sample item information in each batch of training samples
and corresponding item coding information according to
the time order as the sub-relevance degrees. A manner
of determining the sub-relevance degrees may be con-
sistent with relevant description of the aforesaid first step,
and repeated description is omitted here.
[0069] S2, the determined sub-relevance degrees are
integrated to generate the relevance degree between
each piece of sample item information and each piece
of item coding information.
[0070] In these implementations, the execution body
may integrate the determined sub-relevance degrees in
various manners so as to generate the relevance degree
between each piece of sample item information and each
piece of item coding information. A proportion of the sub-
relevance degrees to the relevance degree is typically
consistent with a proximity degree of a training moment
to a current moment. That is, the proportion of a sub-
relevance degree corresponding to a recently trained
sample to the relevance degree is relatively larger. As
an example, the above integration method may include
but is not limited to a preset weight weighting method,
an exponential moving average method, etc.
[0071] As an example, another batch of training sam-
ple D, training sample E and training sample F trained
after the training sample A, the training sample B and the
training sample C may respectively include sample user
information x1 and sample item information y2, sample
user information x3 and sample item information y1, and
sample user information x2 and sample item information
y3. Probabilities of item coding information correspond-
ing to the training sample D, the training sample E and
the training sample F being 009, 015 and 108 may be
0.2, 0.2 and 0.6, 0.7, 0.1 and 0.2, and 0.3, 0.2 and 0.5,
respectively. The execution body may determine the sub-
relevance degrees between the sample item information
y1 in the batch of training samples, namely the training
sample D, the training sample E and the training sample
F, and the item coding information being 009, 015 and
108 to be 0.7, 0.1 and 0.2 respectively. On the basis that
the sub-relevance degrees between the sample item in-
formation y1 in the batch of training samples, namely the
training sample A, the training sample B and the training
sample C, and the item coding information being 009,
015 and 108 are determined by the execution body to be
0.75, 0.15 and 0.1 respectively, the execution body may
determine the relevance degrees (weighted by 0.4 and
0.6) between the sample item information y2 and the item
coding information being 009, 015 and 108 to be 0.72,
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0.12 and 0.16 respectively. The relevance degree be-
tween the sample item information y2 and the item coding
information being 009 may be obtained through
0.75∗0.4+0.7∗0.6=0.72.
[0072] Based on the above optional implementations,
because the batches of training samples may belong to
the same epoch, or may belong to different epochs, under
a scene of "streaming" samples with samples trained in
each epoch being not completely the same, assigning
greater weight to results obtained by latest samples par-
ticipating in training meets timeliness requirements of on-
line learning and applications, which is conducive to im-
proving generalization of the trained model.
[0073] Second step, the correspondence relationship
between the sample item information and the sample
item coding information is adjusted based on the deter-
mined relevance degree.
[0074] In these implementations, based on the deter-
mined relevance degree, the execution body may adjust
the correspondence relationship between the sample
item information and the sample item coding information,
so that the adjusted correspondence relationship be-
tween the sample item information and the sample item
coding information is consistent with the relevance de-
gree generated in the above first step. As an example,
relevance degrees (weighted by 0.4 and 0.6) between
the above sample item information y2 and the item coding
information being 009, 015 and 108 are determined to
be 0.72, 0.12 and 0.16 respectively. If the original sample
item coding information corresponding to the sample item
information y2 is not "009", the execution body may adjust
the sample item coding information corresponding to the
sample item information y2 to be the item coding infor-
mation "009" with the largest relevance degree.
[0075] Optionally, the execution body may also store
the adjusted correspondence relationship between the
sample item information and the sample item coding in-
formation. Therefore, after several epochs of item coding
model training and alternative adjustments of the corre-
spondence relationship, a trained item coding model and
an adjusted correspondence relationship between the
sample item information and the sample item coding in-
formation may be obtained.
[0076] Based on the above optional implementations,
the above execution body may adjust the correspond-
ence relationship between the sample item information
and the sample item coding information, so as to optimize
mapping relationships between the sample item informa-
tion and the item coding information, thereby increasing
the retrieval efficiency.
[0077] Optionally, based on a preset penalty function,
the execution body may adjust the correspondence re-
lationship between the sample item information and the
sample item coding information according to a distribu-
tion consistent with the determined relevance degree.
The penalty function is in positive correlation with a
number of sample items corresponding to the item coding
information. For example, the penalty function may be

directly proportional to the square of the number of the
sample items corresponding to the item coding informa-
tion.
[0078] Based on the above optional implementations,
the situation that a single piece of sample item coding
information corresponds to excessive sample item infor-
mation may be avoided through the penalty function,
which is conducive to mitigating service end pressure in
a model application process.
[0079] Optionally, the sample item information may
correspond to a priority. Based on the corresponding pri-
ority, the execution body may adjust the correspondence
relationship between the sample item information and
the sample item coding information according to the fol-
lowing steps:
S1, in response to determining that a number corre-
sponding to the same piece of item coding information
is larger than a preset threshold, sample item information
of a target number is selected from the sample item in-
formation corresponding to the same piece of item coding
information according to the corresponding priority.
[0080] In these implementations, in response to deter-
mining that the number corresponding to the same piece
of item coding information is larger than the preset thresh-
old, the execution body may select the sample item in-
formation of the target number from the sample item in-
formation corresponding to the same piece of item coding
information according to the corresponding priority. As
an example, assuming that the item coding information
matching the maximum relevance degree corresponding
to the sample item information y2, y5, y8 and y9 is 009,
and that the preset threshold is, for example, 3, the ex-
ecution body may select sample item information with
the lowest priority from the sample item information y2,
y5, y8 and y9. Optionally, the execution body may also
select sample item information with a priority lower than
a preset priority threshold from the sample item informa-
tion y2, y5, y8 and y9, such as y2 and y5. Afterwards,
the execution body may randomly select the sample item
information of the target number from the sample item
information with the priority lower than the preset priority
threshold.
[0081] S2, sample item coding information corre-
sponding to the selected sample item information of the
target number is re-generated according to the deter-
mined relevance degree.
[0082] In these implementations, the execution body
may use the sample item information of the target number
selected in above step S1 to re-generate the sample item
coding information consistent with the determined sub-
relevance degrees. As an example, the execution body
may determine item coding information corresponding to
a second highest relevance degree corresponding to the
selected sample item information as the sample item cod-
ing information corresponding to the sample item infor-
mation.
[0083] Continuing referring to Fig. 3, Fig. 3 is a sche-
matic diagram of an application scene of a method for
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training an item coding model according to an embodi-
ment of the present application. In the application scene
in Fig. 3, a back-end server may obtain a training sample
set 301 and an initial item coding model 302. The training
sample set may include "Zhang San abc" as sample user
information, "mobile phone" as sample item information,
and "015" as sample item coding information. The back-
end server may input "Zhang San abc" 3011 in a training
sample into the initial item coding model 302 to obtain a
probability corresponding to "mobile phone", for exam-
ple, 0.5 (as shown by 303 in Fig. 3). The back-end server
may adjust a model parameter of the initial item coding
model 302 through various algorithms (for example, an
EM algorithm), so as to maximize the probability of "mo-
bile phone" corresponding to output of "Zhang San abc"
3011 in the training sample. Therefore, the trained initial
item coding model 302 is determined as a trained item
coding model.
[0084] Currently, one of existing technologies is to map
to-be-recalled information to a vector space, and recall
nearest information by using algorithms such as ANN
(Approximate Nearest Neighbor). Due to limitation of the
size of the vector space and a used distance (generally
inner product/Euclidean distance or cosine distance), the
ability of the model cannot be fully utilized; and because
a vector mapping model is relatively independent of a
structure constructed by ANN, information of the ANN
structure cannot be utilized for combined training in mod-
el training. In addition, a deep tree structure in the prior
art is highly discretized, leading to difficult joint learning
of structural features of a tree and the model parameter.
According to the method provided by the embodiment of
the present application, by introducing the item coding
information as an intermediate variable between the user
information and the item information, the item coding
model for representing the correspondence relationship
between the input sample user information and the sam-
ple item coding information as well as the correspond-
ence relationship between the sample item information
and the sample item coding information is obtained by
training. Therefore, the item coding model may represent
the correspondence relationship between the user infor-
mation and the item information for item recommenda-
tion, and may also use the item coding information as an
index to improve the retrieval efficiency. Further, overall
training of the model is realized.
[0085] Further referring to Fig. 4, a flow chart 400 of
an embodiment of a method for generating recalled item
information is illustrated. The flow chart 400 of the method
for generating the recalled item information includes the
following steps:
Step 401, user information is obtained.
[0086] In the embodiment, an execution body (for ex-
ample, a server 105 shown in Fig. 1) of the method for
generating the recalled item information may obtain the
user information in a manner of wired connection or a
manner of wireless connection. The user information may
include various information related to a user, such as a

user name, a user label, etc. The user information may
also include historical click information of the user. The
historical click information may include but is not limited
to at least one of the following: commodity information,
article, video, and music.
[0087] Step 402, the user information is input into a
pre-trained item coding model to obtain item coding in-
formation corresponding to the user information.
[0088] In the embodiment, the execution body may in-
put the user information obtained in step 401 into the pre-
trained item coding model to obtain the item coding in-
formation corresponding to the user information. The
item coding model may be obtained by training through
the method according to the aforesaid embodiment and
optional implementations thereof.
[0089] Step 403, the item coding information and the
user information are input into a pre-trained vector model
to obtain recalled item information corresponding to the
user information.
[0090] In the embodiment, the execution body may in-
put the item coding information obtained in step 402 and
the user information obtained in step 401 into the pre-
trained vector model, so as to obtain the recalled item
information corresponding to the user information. The
vector model may include various machine learning mod-
els for recall, such as a network structure obtained by
integrating an FFM (Field-aware Factorization Machine)
model and/or DNNs (Deep Neural Networks).
[0091] In some optional implementations of the em-
bodiment, the item coding model and the vector model
are usually trained together based on a feature vector
corresponding to the item coding information.
[0092] Based on the above optional implementations,
the feature vector corresponding to the item coding in-
formation is used as an intermediate carrier for the item
coding model and the vector model to realize joint train-
ing, so association between the two models is closer,
and therefore a matching degree of the generated re-
called item information is increased.
[0093] It can be seen from Fig. 4 that, the flow chart
400 of the method for generating the recalled item infor-
mation in the embodiment embodies a step that output
of the item coding model is used as a newly added di-
mension to be input into the vector model so as to obtain
the recalled item information corresponding to the user
information. In this way, the solution described in the em-
bodiment may not only use the user information, but also
use the generated item coding information to generate
the recalled item information, so the matching degree of
the generated recalled item information is increased.
[0094] Further referring to Fig. 5, as implementation of
the method shown in the drawings, the present applica-
tion provides an embodiment of an apparatus for training
an item coding model. The apparatus embodiment cor-
responds to the method embodiment shown in Fig. 2,
and the apparatus may specifically be applied to various
electronic devices.
[0095] As shown in Fig. 5, the apparatus 500 for train-
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ing the item coding model provided by the embodiment
includes a sample obtaining unit 501, a model obtaining
unit 502, a generating unit 503 and a training unit 504.
The sample obtaining unit 501 is configured to obtain a
training sample set. A training sample in the training sam-
ple set includes sample user information, sample item
information corresponding to the sample user informa-
tion, and sample item coding information corresponding
to the corresponding sample item information. The model
obtaining unit 502 is configured to obtain an initial item
coding model. The generating unit 503 is configured to
use the sample user information of the training sample
in the training sample set as input into the initial item
coding model to obtain a probability of the sample item
coding information corresponding to the input sample us-
er information. The training unit 504 is configured to ad-
just a structural parameter of the initial item coding model
on the basis of maximizing the obtained probability of the
sample item coding information corresponding to the in-
put sample user information, so as to obtain the item
coding model by training. The item coding model is used
to represent a correspondence relationship between the
input sample user information and the sample item cod-
ing information as well as a correspondence relationship
between the sample item information and the sample
item coding information.
[0096] In the embodiment, in the apparatus 500 for
training the item coding model: specific processing of the
sample obtaining unit 501, the model obtaining unit 502,
the generating unit 503 and the training unit 504 as well
as technical effects brought thereby may refer to relevant
descriptions of step 201, step 202, step 203 and step 204
in the corresponding embodiment in Fig. 2, and repeated
description is omitted here.
[0097] In some optional implementations of the em-
bodiment, the above sample obtaining unit 501 may in-
clude an obtaining module (not shown in the figure), a
first generating module (not shown in the figure), and a
combining module (not shown in the figure). The obtain-
ing module may be configured to obtain an initial training
sample set. An initial training sample in the initial training
sample set may include sample user information and
sample item information corresponding to the sample us-
er information. The first generating module may be con-
figured to randomly generate sample item coding infor-
mation corresponding to the initial training sample in the
initial training sample set. The combining module may
be configured to combine the initial training sample and
the randomly generated sample item coding information
into the training sample in the training sample set.
[0098] In some optional implementations of the em-
bodiment, the apparatus 500 for training the item coding
model may further include a determining unit (not shown
in the figure), and an adjusting unit (not shown in the
figure). The determining unit may be configured to deter-
mine a relevance degree between each piece of sample
item information and each piece of item coding informa-
tion output by the initial item coding model in a process

of adjusting the structural parameter of the initial item
coding model. The relevance degree is determined
based on a probability of at least one piece of item coding
information obtained from the input sample user informa-
tion corresponding to the sample item information
through the initial item coding model. The adjusting unit
may be configured to adjust the correspondence rela-
tionship between the sample item information and the
sample item coding information based on the determined
relevance degree.
[0099] In some optional implementations of the em-
bodiment, the determining unit may include a determining
module (not shown in the figure) and an integrating mod-
ule (not shown in the figure). Specifically, the determining
module may be configured to sequentially determine
probabilities between sample item information in each
batch of training samples and corresponding item coding
information according to a time order as sub-relevance
degrees. The integrating module may be configured to
integrate the determined sub-relevance degrees to gen-
erate the relevance degree between each piece of sam-
ple item information and each piece of item coding infor-
mation. A proportion of the sub-relevance degrees to the
relevance degree is consistent with a proximity degree
of a training moment to a current moment.
[0100] In some optional implementations of the em-
bodiment, the adjusting unit may be further configured
to: adjust the correspondence relationship between the
sample item information and the sample item coding in-
formation according to a distribution consistent with the
determined relevance degree and based on a preset pen-
alty function. The penalty function is in positive correla-
tion with a number of sample items corresponding to the
item coding information.
[0101] In some optional implementations of the em-
bodiment, the sample item information corresponds to a
priority. The adjusting unit may include a selecting mod-
ule (not shown in the figure) and a second generating
module (not shown in the figure). The selecting module
may be configured to select sample item information of
a target number from the sample item information corre-
sponding to the same piece of item coding information
according to the corresponding priority in response to
determining that a number corresponding to a same
piece of item coding information is larger than a preset
threshold. The second generating module may be con-
figured to re-generate sample item coding information
corresponding to the selected sample item information
of the target number according to the determined rele-
vance degree.
[0102] In some optional implementations of the em-
bodiment, a coding space corresponding to the sample
item coding information includes layers of a first number,
each layer in the layers of the first number includes di-
mensions of a second number, and the first number is
smaller than the second number.
[0103] In some optional implementations of the em-
bodiment, the generating unit 503 may be further config-
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ured to: input the sample user information of the training
sample in the training sample set into the initial item cod-
ing model to obtain a probability distribution of at least
one piece of item coding information corresponding to
the input sample user information. The at least one piece
of item coding information may include the sample item
coding information corresponding to the input sample us-
er information, a probability in the probability distribution
may be obtained based on a sub-probability output by
each layer in the coding space, and the sub-probability
may be obtained based on the sample user information
and a feature vector output by a previous layer.
[0104] According to the apparatus provided by the
above embodiment of the present application, the train-
ing sample set is obtained through the sample obtaining
unit 501. The training sample in the training sample set
includes the sample user information, the sample item
information corresponding to the sample user informa-
tion, and the sample item coding information correspond-
ing to the corresponding sample item information. Then,
the module obtaining unit 502 obtains the initial item cod-
ing model. Afterwards, the generating unit 503 uses the
sample user information of the training sample in the
training sample set as the input into the initial item coding
model to obtain the probability of the sample item coding
information corresponding to the input sample user in-
formation. Finally, the training unit 504 adjusts the struc-
tural parameter of the initial item coding model on the
basis of maximizing the obtained probability of the sam-
ple item coding information corresponding to the input
sample user information, so as to obtain the item coding
model by training. The item coding model is used to rep-
resent the correspondence relationship between the in-
put sample user information and the sample item coding
information as well as the correspondence relationship
between the sample item information and the sample
item coding information. Therefore, item recommenda-
tion may be realized by using the trained item coding
model, and the item coding information may be used as
indexes to improve the retrieval efficiency.
[0105] Further referring to Fig. 6, as implementation of
the method shown in the drawings, the present applica-
tion provides an embodiment of an apparatus for gener-
ating recalled item information. The apparatus embodi-
ment corresponds to the method embodiment shown in
Fig. 4, and the apparatus may specifically be applied to
various electronic devices.
[0106] As shown in Fig. 6, the apparatus 600 for gen-
erating the recalled item information provided by the em-
bodiment includes an information obtaining unit 601, a
coding unit 602 and a recall unit 603. The information
obtaining unit 601 is configured to obtain user informa-
tion; the coding unit 602 is configured to input the user
information into a pre-trained item coding model to obtain
item coding information corresponding to the user infor-
mation, and the item coding model is obtained by training
through the aforesaid method for training the item coding
model; and the recall unit 603 is configured to input the

item coding information and the user information into a
pre-trained vector model to obtain recalled item informa-
tion corresponding to the user information.
[0107] In the embodiment, in the apparatus 600 for
generating the recalled item information: specific
processing of the information obtaining unit 601, the cod-
ing unit 602 and the recall unit 603 as well as technical
effects brought thereby may refer to relevant descriptions
of step 401, step 402, and step 403 as well as optional
implementations thereof in the corresponding embodi-
ment in Fig. 4, and repeated description is omitted here.
[0108] In some optional implementations of the em-
bodiment, the item coding model and the vector model
may be trained together based on a feature vector cor-
responding to the item coding information.
[0109] According to the apparatus provided by the
above embodiment of the present application, the user
information is first obtained through the information ob-
taining unit 601. Then the coding unit 602 inputs the user
information into the pre-trained item coding model to ob-
tain the item coding information corresponding to the user
information, and the item coding model is obtained by
training through the aforesaid method for training the item
coding model. The recall unit 603 inputs the item coding
information and the user information into the pre-trained
vector model to obtain recalled item information corre-
sponding to the user information. Therefore, not only the
user information, but also the generated item coding in-
formation may be used to generate the recalled item in-
formation, so the matching degree of the generated re-
called item information is increased.
[0110] Referring next to FIG. 7, it shows a schematic
structural diagram of an electronic device (eg, the server
in FIG. 1 ) 700 suitable for implementing an embodiment
of the present application. Terminal devices in the em-
bodiments of the present application may include, but
are not limited to, mobile terminals such as mobile
phones, notebook computers, digital broadcast receiv-
ers, PDAs (personal digital assistants), PADs (tablets),
PMPs (portable multimedia players), vehicle-mounted
terminals (for example, in-vehicle navigation terminals),
etc., and stationary terminals such as digital TVs, desktop
computers, and the like. The server shown in FIG. 7 is
only an example, and should not impose any limitations
on the functions and scope of use of the embodiments
of the present application.
[0111] As shown in FIG. 7, an electronic device 700
may include a processing device (eg, a central process-
ing unit, a graphics processor, etc.) 701 that may execute
various appropriate actions and processes according to
a program stored in a read only memory (ROM) 702 or
a program be loaded into random access memory (RAM)
703 from a storage device 708. In the RAM 703, various
programs and data necessary for the operation of the
electronic device 700 are also stored. The processing
device 701, the ROM 702, and the RAM 703 are con-
nected to each other through a bus 704. An input/output
(I/O) interface 705 is also connected to the bus 704.
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[0112] Typically, the following devices may be con-
nected to the I/O interface 705: an input device 706 in-
cluding, for example, a touch screen, touch pad, key-
board, mouse, camera, microphone, accelerometer, gy-
roscope, etc.; an output device 707 including, for exam-
ple, a Liquid Crystal Display (LCD), speaker, vibrator,
etc.; a storage device 708, including, for example, mag-
netic tape, hard disk, etc.; and a communication device
709. The communication device 709 may allow electronic
device 700 to communicate wirelessly or by wire with
other devices to exchange data. Although FIG. 7 shows
an electronic device 700 having various devices, it should
be understood that not all of the illustrated devices are
required to be implemented or provided. More or fewer
devices may alternatively be implemented or provided.
Each block shown in FIG. 7 can represent one device,
and can also represent multiple devices as required.
[0113] In particular, according to embodiments of the
present application, the processes described above with
reference to the flowcharts may be implemented as com-
puter software programs. For example, embodiments of
the present application include a computer program prod-
uct comprising a computer program carried on a compu-
ter-readable medium, the computer program contains a
program code for performing the method illustrated in the
flowchart. In such an embodiment, the computer program
may be downloaded and installed from the network via
the communication device 709, or from the storage de-
vice 708, or from the ROM 702. When the computer pro-
gram is executed by the processing device 701, the
above-mentioned functions defined in the methods of the
embodiments of the present application are executed.
[0114] It should be noted that the computer-readable
medium described in the embodiments of the present
application may be a computer-readable signal medium
or a computer-readable storage medium, or any combi-
nation thereof. The computer-readable storage medium
can be, for example, but not limited to, an electrical, mag-
netic, optical, electromagnetic, infrared, or semiconduc-
tor system, apparatus or device, or a combination of
thereof. More specific examples of computer readable
storage media may include, but are not limited to, elec-
trical connections with one or more wires, portable com-
puter disks, hard disks, random access memory (RAM),
read only memory (ROM), erasable Programmable read
only memory (EPROM or flash memory), optical fiber,
portable compact disk read only memory (CD-ROM), op-
tical storage devices, magnetic storage devices, or any
suitable combination thereof. In the embodiments of the
present application, a computer-readable storage medi-
um may be any tangible medium that contains or stores
a program that can be used by or in conjunction with an
instruction execution system, apparatus, or device. While
in embodiments of the present application, a computer-
readable signal medium may include a data signal in
baseband or propagated as part of a carrier wave, car-
rying computer-readable program code therein. Such
propagated data signals may take a variety of forms, in-

cluding but not limited to electromagnetic signals, optical
signals, or any suitable combination thereof. A computer-
readable signal medium can also be any computer-read-
able medium other than a computer-readable storage
medium, the computer-readable signal medium can
transmit, propagate, or transport the program for use by
or in connection with the instruction execution system,
apparatus, or device. The program code contained on
the computer-readable medium can be transmitted by
any suitable medium, including but not limited to: electric
wire, optical cable, RF (Radio Frequency, radio frequen-
cy), etc., or any suitable combination thereof.
[0115] The above-mentioned computer-readable me-
dium may be included in the above-mentioned server; or
may exist alone without being assembled into the server.
The above-mentioned computer-readable medium car-
ries one or more programs, and when the above-men-
tioned one or more programs are executed by the server,
causes the server to: obtain a training sample set, where-
in the training samples in the training sample set include
sample user information, sample item information corre-
sponding to the sample user information and the sample
item coding information corresponding to the corre-
sponding sample item information; obtain the initial item
coding model; use the sample user information of the
training samples in the training sample set as the input
into the initial item coding model, to obtain the probability
of the sample item coding information corresponding to
the input sample user information; adjust the structural
parameters of the initial item coding model based on max-
imizing the obtained probability of the sample item coding
information corresponding to the input sample user in-
formation, to obtain the item coding model by training,
wherein the item coding model is used to represent the
correspondence relationship between the input sample
user information and the sample item coding information
and the correspondence relationship between the sam-
ple item information and the sample item coding infor-
mation.
[0116] Computer program code for performing the op-
erations of the embodiments of the present application
may be written in one or more programming languages,
including object-oriented programming languages-such
as Java, Smalltalk, C++, and including conventional pro-
cedural programming languages - such as the "C" lan-
guage or similar programming languages. The program
code may execute entirely on the user’s computer, partly
on the user’s computer, as a stand-alone software pack-
age, partly on the user’s computer and partly on a remote
computer, or entirely on the remote computer or server.
In the case of a remote computer, the remote computer
may be connected to the user’s computer through any
kind of network, including a local area network (LAN) or
a wide area network (WAN), or may be connected to an
external computer (eg, using an Internet service provider
via Internet connection).
[0117] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of
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possible implementations of systems, methods and com-
puter program products according to various embodi-
ments of the present application. In this regard, each
block in the flowchart or block diagrams may represent
a module, program segment, or portion of code that con-
tains one or more executable instructions for implement-
ing the specified logical functions. It should also be noted
that, in some alternative implementations, the functions
noted in the blocks may occur out of the order noted in
the figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or
the blocks may sometimes be executed in the reverse
order, depending upon the functionality involved. It is also
noted that each block of the block diagrams and/or flow-
chart, and combinations of blocks in the block diagrams
and/or flowchart, can be implemented in dedicated hard-
ware-based systems that perform the specified functions
or operations, or can be implemented in a combination
of dedicated hardware and computer instructions.
[0118] The units involved in the embodiments of the
present application may be implemented in a software
manner, and may also be implemented in a hardware
manner. The described unit can also be provided in the
processor, for example, it can be described as: a proc-
essor including a sample obtaining unit, a model obtain-
ing unit, a generation unit, and a training unit. The names
of these units do not constitute a limitation of the unit
itself under certain circumstances, for example, the mod-
el obtaining unit may also be described as "a unit for
obtaining an initial item encoding model".
[0119] The above description is only a preferred em-
bodiment of the present application and an illustration of
the applied technical principles. It should be understood
by those skilled in the art that the scope of the application
involved in the embodiments of the present application
is not limited to the technical solution formed by the spe-
cific combination of the above technical features, and
should also cover, without departing from the above in-
ventive concept, the above other technical solutions
formed by any combination of technical features or their
equivalent features. For example, a technical solution is
formed by replacing the above features with the technical
features disclosed in the embodiments of the present ap-
plication (but not limited to) with similar functions.

Claims

1. A method for training an item coding model, char-
acterized by, comprising:

obtaining a training sample set, wherein a train-
ing sample in the training sample set comprises
sample user information, sample item informa-
tion corresponding to the sample user informa-
tion, and sample item coding information corre-
sponding to the corresponding sample item in-
formation;

obtaining an initial item coding model;
using the sample user information of the training
sample in the training sample set as input into
the initial item coding model to obtain a proba-
bility of the sample item coding information cor-
responding to the input sample user information;
and
adjusting a structural parameter of the initial item
coding model on the basis of maximizing the ob-
tained probability of the sample item coding in-
formation corresponding to the input sample us-
er information, so as to obtain the item coding
model by training, wherein the item coding mod-
el is used to represent a correspondence rela-
tionship between the input sample user informa-
tion and the sample item coding information as
well as a correspondence relationship between
the sample item information and the sample item
coding information.

2. The method according to claim 1, characterized by,
obtaining the training sample set comprises:

obtaining an initial training sample set, wherein
an initial training sample in the initial training
sample set comprises the sample user informa-
tion and the sample item information corre-
sponding to the sample user information;
randomly generating the sample item coding in-
formation corresponding to the initial training
sample in the initial training sample set; and
combining the initial training sample and the ran-
domly generated sample item coding informa-
tion into the training sample in the training sam-
ple set.

3. The method according to claim 1, characterized by,
further comprising:

determining a relevance degree between each
piece of sample item information and each piece
of item coding information output by the initial
item coding model in a process of adjusting the
structural parameter of the initial item coding
model, wherein the relevance degree is deter-
mined based on a probability of at least one
piece of item coding information obtained from
the input sample user information correspond-
ing to the sample item information through the
initial item coding model; and
adjusting the correspondence relationship be-
tween the sample item information and the sam-
ple item coding information based on the deter-
mined relevance degree.

4. The method according to claim 3, characterized by,
determining the relevance degree between each
piece of sample item information and each piece of
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item coding information output by the initial item cod-
ing model in the process of adjusting the structural
parameter of the initial item coding model comprises:

determining probabilities between the sample
item information in each batch of training sam-
ples and the corresponding item coding infor-
mation sequentially according to a time order as
sub-relevance degrees; and
integrating the determined sub-relevance de-
grees to generate the relevance degree be-
tween each piece of sample item information
and each piece of item coding information,
wherein a proportion of the sub-relevance de-
grees to the relevance degree is consistent with
a proximity degree of a training moment to a
current moment.

5. The method according to claim 3, characterized by,
adjusting the correspondence relationship between
the sample item information and the sample item
coding information based on the determined rele-
vance degree comprises:
adjusting the correspondence relationship between
the sample item information and the sample item
coding information according to a distribution con-
sistent with the determined relevance degree and
based on a preset penalty function, wherein the pen-
alty function is in positive correlation with a number
of sample items corresponding to the item coding
information.

6. The method according to claim 5, characterized by,
the sample item information corresponds to a prior-
ity, and
adjusting the correspondence relationship between
the sample item information and the sample item
coding information according to the distribution con-
sistent with the determined relevance degree and
based on the preset penalty function comprises:

selecting, in response to determining that a
number corresponding to the same piece of item
coding information is larger than a preset thresh-
old, sample item information of a target number
from the sample item information corresponding
to the same piece of item coding information ac-
cording to the corresponding priority; and
re-generating sample item coding information
corresponding to the selected sample item in-
formation of the target number according to the
determined relevance degree.

7. The method according to any one of claims 1-6,
characterized by, a coding space corresponding to
the sample item coding information comprises layers
of a first number, each layer in the layers of the first
number comprises dimensions of a second number,

and the first number is smaller than the second
number.

8. The method according to claim 7, characterized by,
using the sample user information of the training
sample in the training sample set as the input into
the initial item coding model to obtain the probability
of the sample item coding information corresponding
to the input sample user information comprises:
inputting the sample user information of the training
sample in the training sample set into the initial item
coding model to obtain a probability distribution of at
least one piece of item coding information corre-
sponding to the input sample user information,
wherein the at least one piece of item coding infor-
mation comprises the sample item coding informa-
tion corresponding to the input sample user informa-
tion, a probability in the probability distribution is ob-
tained based on a sub-probability output by each lay-
er in the coding space, and the sub-probability is
obtained based on the sample user information and
a feature vector output by a previous layer.

9. A method for generating recalled item information,
characterized by, comprising:

obtaining user information;
inputting the user information into a pre-trained
item coding model to obtain item coding infor-
mation corresponding to the user information,
wherein the item coding model is obtained by
training through the method according to any
one of claims 1-8; and
inputting the item coding information and the us-
er information into a pre-trained vector model to
obtain the recalled item information correspond-
ing to the user information.

10. The method according to claim 9, characterized by,
the item coding model and the vector model are
trained together based on a feature vector corre-
sponding to the item coding information.

11. An apparatus for training an item coding model,
characterized by, comprising:

a sample obtaining unit configured to obtain a
training sample set, wherein a training sample
in the training sample set comprises sample us-
er information, sample item information corre-
sponding to the sample user information, and
sample item coding information corresponding
to the corresponding sample item information;
a model obtaining unit configured to obtain an
initial item coding model;
a generating unit configured to use the sample
user information of the training sample in the
training sample set as input into the initial item

27 28 



EP 4 083 860 A1

16

5

10

15

20

25

30

35

40

45

50

55

coding model to obtain a probability of the sam-
ple item coding information corresponding to the
input sample user information; and
a training unit configured to adjust a structural
parameter of the initial item coding model on the
basis of maximizing the obtained probability of
the sample item coding information correspond-
ing to the input sample user information, so as
to obtain the item coding model by training,
wherein the item coding model is used to repre-
sent a correspondence relationship between the
input sample user information and the sample
item coding information as well as a correspond-
ence relationship between the sample item in-
formation and the sample item coding informa-
tion.

12. An apparatus for generating recalled item informa-
tion, characterized by, comprising:

an information obtaining unit configured to ob-
tain user information;
a coding unit configured to input the user infor-
mation into a pre-trained item coding model to
obtain item coding information corresponding to
the user information, wherein the item coding
model is obtained by training through the meth-
od according to any one of claims 1-8; and
a recall unit configured to input the item coding
information and the user information into a pre-
trained vector model to obtain the recalled item
information corresponding to the user informa-
tion.

13. A server, characterized by, comprising:

one or more processors; and
a storage apparatus, storing one or more pro-
grams therein;
when the one or more programs are executed
by the one or more processors, cause the one
or more processors to implement the method
according to any one of claims 1-10.

14. A computer-readable storage medium, storing a
computer program therein, characterized by, the
program, when being executed by a processor,
causes the processor to implement the method ac-
cording to any one of claims 1-10.
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